Subjects were required to perceptually judge the location of flash targets presented at the time of a saccade at various positions scattered two-dimensionally on a dimly illuminated structured background. The saccade-contingent n&localization was shown only in the direction parallel to the saccade, and not in the direction perpendicular to the saccade. In addition, the mislocalization uuder the "illuminated background" condition was different in several respects from that observed when targets were presented in the dark. It was suggested that the mislocalization is successfully explained by assuming three physiological and cognitive processes: a sluggish activity of the extraretinal eye position signal, visual cues from the visible background, and selective inattention to image displacements.
Saccade Visual localization Visual stability Eye position signal
Under normal illumination, image displacements on the retina, which are caused by saccadic eye movements, do not bring about an apparent displacement of the corresponding perceived object. A predominant explanation for this visual stability, first suggested by Helmholtz (1866) is the cancellation theory which explains that visual information about image displacements is compared with an internal (extraretinal) signal about eye movements, and that a mismatch is generally perceived as movement of the object in the world.
Several psychophysical studies have been conducted to examine this explanation. Matin et al. asked their subjects to report the visual direction of a brief flash presented in the dark at various times before, during, or following a voluntary saccade (Matin, Matin & Pearce, 1969; Matin, Matin & Pola, 1970) . The direction of the flash was judged relative to the location of a fixation target viewed and extinguished before the saccade. Using this procedure, they demonstrated that a shift of visual direction occurred even when the flash was presented before the beginning of the saccade. Similar results were obtained when a subject reported the position of a brief flash presented in the dark by moving a probe stimulus to the position where the flash appeared (Honda, 1989 (Honda, , 1990 (Honda, , 1991 . In these latter studies, the detailed time-course of visual mislocalization was examined. When subjects made a saccade, a visual target flashed immediately before or at the beginning of the saccade was mislocalized in the same direction as the saccade, whereas when the target was flashed at the end or immediately after the saccade the subject mislocalized it in the opposite direction to the saccade. These results, as well as those reported by Matin et al., indicate that visual stability does not occur at least for a target briefly presented in the dark, and further that extraretinal eye position signals (EEPSs) postulated in the cancellation theory do not inform the actual position of the eye during saccades. Indeed, Honda (1990 Honda ( , 1991 estimated the time-course of the EEPS based on the psychophysical data on perceptual mislocalization, and showed that the EEPS does not reflect the actual position of the eye. A similar mislocalization has been reported when a flash target is presented during a saccade on an illuminated background. In Bischof and Kramer's (1968) and Mateeff's (1978) experiments, a flash target was presented on a horizontal scale with divisions, and their subjects were asked to verbally report the scale division above which they had seen the target. Clear mislocalization was shown in these experiments. Mislocalization was demonstrated also in O' Regan's (1984) experiment, in which the subjects indicated the position where they saw the flash target by moving a cursor controlled by a potentiometer knob. According to O'Regan, the mislocalization effect is mainly caused by complicated retinal events caused by movement of the visual scene across the retina. This explanation is consistent with the finding that mislocalization occurred when the background was 709
